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($4) Structural joint 

(67) A structual Joint between two in- 
tersecting wood members S and P 
which are in abutting relation is made 
using a pair of substantially congruent, 
L-shaped connector members N of 
commercial sheet steel or the like. Each 
of the connectors N has two legs 3, 5, 
with teeth struck therefrom and extend- 
ing generally perpendicular to the plane 
of the connector. The connectore N are 
driven into the wood members on 
opposite sJde9 thereof at the Intersec- 
tion of the wood members with the one 
leg 6 of each of the connectors extend- 
ing in opposite directions along one of 
the wood members and with the other 
of the lege 3 of the connectors facing 
one another on opposite sides of the 
other wood member. All of the teeth in 
the legs of each connector are embed- 
ded Tn the wood members. 



RECEIVED 

DEC 2 3 1996 

JAMES R CYPHER 




12/20/96 FRI 14:51 FAX 3081000 



STIC MAIN 



@005 



2026124 



2/2 



Fl G.3 



6 



AWflWfiW 




-ftWHOfiWAJ 



FIG. 5 . 




\ y y y ii n a m q 



A/" 



12/20/96 FRI 14:51 FAX 3081000 STIC MAIN @006 



SPEQF1 CATION 

Structural Joint 

5 This invention relates to structural joints between 
intersecting wood members. 

Heretofore, it has been a common practice to 
secure, for example, 2x4 studs of factory-made wan 
panel assemblies to 2 x 4 top and bottom plate 

10 members of the wall panel by means of nails driven 
through the plate members and endwise Into the 
ends of the studs. While this nail connection be- 
tween the studs and the plate members la relatively 
strong in shear, it is weak in both lateral bending and 

15 intension. 

In fabricating factory-made wall panels, rectangu- 
lar nailing plates, such as shown In U.S. Patent No. 
3^41,194, have been used. These nailing plates were 
pressed or otherwise driven into the wood members 

20 at the intersections or Joints of the wall panel by 
suitable and well known apparatus. However, certain 
problems have been encountered. In order for a 
nailing plate connection to develop full strength, rt is 
necessary that a certain minimum area of the nailing 

25 plate with a prescribed number of teeth therein be 
driven into each of the wood members to be 
connected together* Due to the arrangement of the 2 
x 4 studs and the plate members of a wall panel 
structure, nailing plates the width of the stud 

30 members (Le. about 1-1/2 inches) did not have a 
sufficient working area or number of teeth engaging 
the plate member to result In a strong joint and wall 
panels so fabricated were not sufficiently stiff to 
withstand the stresses of subsequent handling, 

35 transportation to building sites, and erection- On the 
other hand, If rectangular nailing plates were em- 
ployed which were significantly wider than the studs 
(e.g. having a width of 3 inches or more) so as to 
ensure that a sufficient number of teeth engaged or 

40 were embedded in the plate member, a substantial 
portion of the area of these larger rectangular 
connectors did not engage the stud. Thus a number 
of teeth were not embedded in the wood members 
and these exposed teeth constituted a hazard not 

45 only to all those who had to handle the wall panel 
assemblies, but also were hazardous I n subsequent 
construction work, such as during wiring where the 
insulation of electrical cables could be cut by the 
sharp tooth edges. Moreover, the plate area from 

50 which the exposed teeth projected did not signifi- 
cantly Increase the strength of the connection and 
the substantial Increased costs of these larger con- 
nectors made their use for this purpose unecono- 
mical. 

* 55 This is an important commercial factor inasmuch 
as about 60% of the total cost of a nailing plate is the 
cost of the steel itself so that any significant area of 
the nailing plate wher the teeth remain exposed 
represents excess and unwarrant d cost For exam- 

60 pi ,tomakeas uodj intbetweena2x4studanda 
2x4 plate using two rectangular nailing plates, each 
engaging on exposed 3* length of stud (1,1 /Trn 
width) and a 3* length of plate (1-1/2" wid ) would 
require two 4-1/2" x 3* plates. Such plates would 

65 each have an area of 4-1/2 sq. In. of unembedded 
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teeth er 9 sq- in. of the 27 sq* In. total area of the two 
opposed plates per joint which would not be effec- 
tively functioning. The unutilized one-third of the 
metal of the plates therefore represents excess cost 
70 Furthermore, these areas of plates in which the teeth 
will not become embedded in the wood present 
another problem during the fabrication of the wood 
structures. Typically, plates are positioned above, 
each junction of damped abutting wood members 
75 by visually and manually aligning one edge thereof 
with the edge of the stud and another edge with the 
bottom edge of the wood plate, the rectangular 
nailing plate simply resting there with the tips of 
two-thirds of the teeth lightly resting on the wood 
60 surfaces. This would leave 4-1/2 sq- in. out of 13-1/2 
sq. In. of nailing plate as an unsupported, unsym- 
metrical mass. As there is considerable vibration and 
movement involved in press positioning and opera- 
tion at each joint to be formed, this unsupported 
65 mass Increases the tendency for the nailing plates to 
shift and be dislocated from their visually aligned 
proper positions and this will result in unsatisfactory 
joints being formed. 
Hence, there has been a long-standing need to 
90 develop a jointing system for wall panels and other 
wood structures which overcomes the above- 
mentioned problems. 

According to the invention there is provided a 
structural joint comprising first and second wood 
96 members, the second member having one end 
engaging one side of the first member and extend- 
ing generally perpendicularly to the first member, 
and a pair of substantially congruent, L-shaped 
connectors of commercial sheet steel or the like, 

100 each of said connectors having afirstleg and a 
second leg, said legs each having teeth struck 
therefrom with the teeth extending generally per- 
pendicularly to the connector for being driven Into 
respective wood members, said pair of connectors 

105 being driven into said wood members on opposite 
sides thereof at the intersection of the wood mem- 
bers with the second leg of each of said connectors 
extending in opposite directions on opposite sides of 
said first wood member and with the first legs of said 

110 connectors facing one another on opposite sides of 
said second wood member, all of the teeth of the 
first legs of said connectors being embedded In said 
second wood member and all of the teeth of said 
second connector legs being embedded In said first 

115 wood member. 

Among several preferred features and advantages 
of this invention to be made more fully apparent 
below may be noted the provision of a nailing plate 
connector system which securely fastens intersect- 

120 ing wood members of a wood structure together in 
abutting relation; the provision of such a connector 
system which results in joint connections appreci- 
ably strong r in shear, tensl n, and bending than 
conventi nal nailed J ints; the provisi n of such a 

125 connector system in which th nailing plates have 
adequate working area engaging both of the in- 
tersecting wood members to be secured together so 
as to btain a high strength connection in shear, with 
all areas of the connector plate being in working 

130 engagementwiththewo d members; th provision 
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of a connector system of the type described which 
avoids the hazards of exposed teeth and results in 
wall panels that are eufflcientry stiff to withstand the 
stresses of handling, transportation to building sites 

5 and erection; the provision of such a connector 
system in which the nailing plates may be efficiently 
manufactured by conventional equipment; the pro- 
vision of such a connector system in which the 
connectors may be conveniently and accurately 

10 positioned for being properly driven into the wood 
members with conventional fabricating apparatus; 
the provision of such a connector system which 
utilizes only one configuration of nailing plate and 
which is so dimensioned that It Is difficult for 

15 workmen to improperly position the connectors 
prior to their being driven into the wood members; 
and the provision of such a connector system which 
Is economical to manufacture and to use. 
A preferred embodiment of this invention Will now 

20 be described in detail by way of example, reference 
being made to the accompanying drawings In 
which:- 

Figure 1 is a perspective view of a wall panel 
structure made of 2 x 4 lumber having top and 
25 bottom plate members with vertical studs extending 
therebetween and forming structural joints of this 
invention. 

Figure 2 is an enlarged perspective view of a 
structural joint of this invention; 

30 Figure 3 is a plan view of a segment of a length of 
a sheet metal strip from which a pair of Lthaped 
connectors is formed; 

Figure 4 Is a side elevations! view of the sheet 
metal strip shown In Figure 3, and 

36 Figure 5 Is a reduced scale plan view of an 
L-shaped connector Illustrating the substantially 
equal working areas of the first and second legs of 
the connector. 
Referring now to the drawings, a wall panel W 

40 made of 2x4 lumber comprises upper and lower 
plate members P and a plurality of vertical studs S 
which perpendicularly intersect the plate members 
and which abut the Inwardly facing faces of the plate 
members. Each of the 2x4 wood members is 

46 rectangular in cross-section and has two parallel 
major (or Wide) faces and two parallel minor (or 
narrow) faces. Plate members P are arranged so that 
their major faces face upwardly and downwardly 
and stud members S are so arranged that their 

50 minor faces face outwardly of the wall panel when 
the wall panel is in its erect position. As noted above, 
the ends of the stud members abut the Inwardly 
feeing major faces of the plate members. 
As shown in Figure 2, each stud S is secured to Its 

55 respective upper or lower plate members in a 
structural j int which Includes a pair of substantially 
congruent, L-shaped connector plates N. Each of 
these connector or nailing plates comprises a base 
plate 6 of sheet metal, preferably galvanized com- 

GO mercial steel or the like f and has a first (or major) leg 
3 and a second (or minor) leg 5 (see also figure 5). 
Preferably the legs have substantially equal num- 
bers of integral teeth T (see Figures 3 and 4) struck 
fr m the base plate and a plurality of openings O 

65 from which the teeth have been struck. As shown 
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best In figure 3, first leg 3 of connector N has about 
27 teeth T and second leg S has about 24 teeth. It will 
be underst od, however, that the number of teeth In 
each of the connectors could vary from that indl- 

70 cated above. It will also be noted that structural 
Joints of this Invention may be formed where the 
Intersecting wood members have different thicknes- 
ses. In which case the widths of the legs of the 
L-shaped connectors would differ and correspond 

75 generally to the respective widths of the faces of the 
Intersecting wood members. As shown in figure 3, 
the shape and dimension of teeth T and openings O, 
the number of teeth per unit area, and the thickness 
of base plate fi of nailing plate N are similar to the 

80 teeth openings and thickness described in the 
above-noted US. Patent 3,841,194. It will be further 
understood that shape* size, number of teeth per unit 
area, and the thickness of the base plate may be 
varied considerably from those disclosed In the 

85 above-noted Patent Teeth T are generally perpendi- 
cular to base plate 6 and the longitudinal axes of 
openings O are preferably (but not necessarily) 
arranged so as to be parallel to the longitudinal axis 
of first leg 3. 

90 figure 2 shows a structural joint of this Invention 
comprising two connectors or nailing plates N which 
are driven or pressed into the minor faces of the 
Intersecting wood members at the intermediate (or 
interior) intersections or joints of the wood structure 

95 W on opposite sides of the wood members with the 
second legs 5 of the nailing plates of each pair of 
nailing plates extending in opposite directions n 
opposite sides of plate member P and with the first 
legs 3 of each pair of nailing plates facing one 

100 another on opposite minor faces of stud member S. 
As shown in Figure 3, the length of the second leg 
5 of the connector extends the full width of the 
connector, as Indicated by horizontal dimension 2A. 
The length of first leg 3 extends at right angles to the 

105 second lag from one side of the second leg atone 
end of the second leg, with one edge of the first leg, 
as indicated at 3* (see figure 5), in continuation of 
edge Be of the second leg. Again as shown In figure 
3» the length of first leg 3 Is preferably substantially 

110 equal to the length ofthaaecond leg 5, as indicated 
by vertical dimension 2A. Further, the narrow dimen- 
sion of each of the legs (La. the width of the legs) is 
preferably substantially equal, as Indicated by the 
dimensions A. It will be understood, however, that 

115 the length ofthe first and second legs could differ 
substantially and that the widths may also differ 
appreciably, particularly where wood members of 
one cross-section dimension are to be joined to 
those of another. 

120 The connectors N are preferably made by dies (not 
shown) in a punch press which progressively strike a 
continuous strip of sheet metal Incrementally fed 
Into the punch press from a coll. Generally, the width 
ofthe strip is a full width of connector N (We. the 

125 length of second leg 5 as indicated by h rizontal 
dimension 2A). As shown In figure 3, two congruent 
L-shaped connectors N are formed from a segment 
ofthe strip with no resultant waste r scrap material. 
The segment is shown to have a length L substantial- 

130 ly equal to the length of first leg 3 (i.e. 2A) of no of 
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the connectors plus twice the narrow dlmensi n(L& 
A) of the legs of the connectors. Preferably and more 
specifically, L = 2A + A + A = 4A. However, as 
stated above, the length L may be'more or less than 
5 4A. As indicated at Z, the segment is severed along a 
generally z-shaped line thereby to simultaneously 
form the top and inside edges offlrat legs 3 of the 
Inside edges of second legs 5 of both of the* 
connectors to be formed from the seg merit But the 

10 line of severance forming the inner comer of each 
L-shaped connector need not define a 90* angle but 
may be configured to provide a small 45° gusset 
portion as shown In dashed line at X (Rgure 5) which 
also results In ona corner of each leg 3a having a 

16 complementary shape as indicated at Y. The seg- 
ment is also severed along a transverse line extend- 
ing the full width of the connector to simultaneously 
form the bottom or outside edge of the second leg of 
connectors In contiguous segments, 

20 As mentioned above, approximately the same 
number of teeth T are preferably provided In both 
the first and second legs 3 and 5, respectively, of 
connector H so that substantially the same number 
of teeth penetrate plate member P and stud member 

25 S when the connector is driven into the plate and 
stud members at the Intersection of the wood 
members of wood structure W. Thus, each leg of the 
connector has substantially the same working area 
and substantially the same holding or fastening 

30 capability as the other leg of the connector. It should 
be recognized that as construction lumber is not 
homogeneous and has varying grain patterns, knots 
and other Imperfections, not ail of the teeth of these 
L-shaped nailing pistes will always be wholly 

36 embedded in the wood members* This is particularly 
true with regard to those teeth on the outer margins 
of these plates. Because of wood splintering and 
slight misalignment such teeth are sometimes par- 
tially exposed. 

40 As heretofore mentioned, both connectors N are 
substantially congruent As best shown in Rgure 2, 
• these congruent connectors are driven into opposte 
minor faces of plate member P and stud members S 
with the second legs 5 of the connectors being 

45 driven into the minor faces of the plate member and 
extending in opposite directions therealong and with 
the first legs 3 feeing one another on opposite minor 
faces of the stud member. With the second legs 
extending in opposite directions along the plate 

SO member, the rigidity of the connection between the 
stud and the plate member Is maximized and the 
assembly has markedly Increased stiffness so that It 
can be handled, transported to the job site and 
4 erected. Because the connectors N are essentially 

65 congruent (La identical), the inventory f connectors 
that a wood structure fabricator is required to have 
on hand la significantly reduced as opposed, for 
example, to the situation where right- and left-hand 
connectors would be required for a connector sys- 

60 tern. Because first leg 3 is preferably intended to be 
driven into the stud members at all of the intermedi- 
ate or Inter! r joints of the wood structure in the 
manner as above described, workmen may readily 
positi n the nailing plates in their proper orientation 

66 for being driven into th wood members merely by 



orienting the connectors so that their first legs 3 are 
arranged to be driven into opposite minor faces of 
the stud members. When so oriented, the second 
legs 5 will of necessity extend In opposite direction 

70 along the adjacent plate member and thus the 
connectors will be properly positioned. However, at 
the outside or comer joint of wood structure W, it Is 
not possible to orient both connectors so that their 
second lega extend In opposite directions along the 
• 75 plate member since the plate member terminates 
there. But, by rotating one of the connectors N of the 
pair so that its second leg engages the minor face of 
the stud member and so that its first leg engages the 
minor face of the plate member, the pair of connec- 

80 tors may be driven into both of the wood members 
thus making a rigid and secure joint 

It will be further appreciated that with the pair of 
connectors N driven into the wood members as 
shown In Rgure 2, not only will the pair of connec- 

85 tors efficiently resist the tension and shear loads 
between the plate and stud members, but the 
connectors will also effectively resist bending In-the- 
plane of the connectors. Still further, because the 
connectors are rigidly secured to the wood members' 

90 on opposite feces thereof, the connectors also are 
also effective in resisting bending In a direction 
out-of~the-plane of the connectors because one of 
the connectors will be placed in tension and the 
other in compression with the tension member 

95 being able to carry relatively high loads. This 
ensures that the assembled wall panel or the like 
formed with the connector system of this invention 
wil be sufficiently stiff to withstand the stresses of 
handling, transportation and erection. 
100 While the invention has been described above 
with structures where the wood members abut at a 
90* angle, it is also useful where the angle of 
intersection or abutment differs somewhat from 90", 
as in the case of bow-string trusses and similar 
105 structures. 

CLAIMS 

1. A structural joint comprising first and second 

110 wood members, the second member having one end 
engaging one side of the first member and extend- 
ing generally perpendicularly to the first member, 
and a pmr of substantially congruent, L-shaped 
connectors of commercial sheet steel or the like, 

116 each of said connectors having a first leg and a 
second leg, said legs each having teeth struck 
therefrom with the teeth extending generally per- 
pendicularly to the connector for being driven Into 
respective wood members, said pair of connectors 

1 20 being drive into said wood members on opposite 
sides thereof at the intersection of the wood mem- 
bers with the second leg of each of said connectors 
extending In opposite directions on opposite sides of 
said first wo d member and with the first legs of said 

125 connectors facing ne another on opposite sides of 
said second wood member, all of the teeth of the 
first legs of said connect rs being embedded in said 
second wood m mb rand all of the teeth of said 
second connector I gs being embedded In said first 

130 wood member. 
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2- A structural joint as claimed in Claim 1 in 
which each of the legs has substantially equal 
numbers of teeth. 

& A structural joint as claimed in Claim 1, 
5 wherein the longitudinal axis of each of said first 
legs of said connectors is parallel to the longitudinal 
axis of said second wood member and the longitu- 
dinal axis of each of said second legs of said 
connectors is parallel to the longitudinal axis of said 
10 first wood member. 

4. A structural joint as claimed in Claim 1 where- 
in a side edge of each of said first legs of said 
connectors extends along a aids edge of said second 
wood member, and a side edge of each of said 

15 second legs of said connectors extends along a side 
edge of said first wood member. 

5. A structural joint as claimed In Claim 1 , 
wherein said first leg of each of said connectors is 
substantially as wide as said second wood member 

20 and substantially spans the width of said second 
wood member, and sa Id second leg of each of said 
connectors is substantially as wide as said first wood 
member and substantially spanning the width of 
said first wood member. 

25 6. A structural joint as claimed in Claim 1, 
wherein the number of teeth struck per unit area of 
each of said connectors is uniform over the entire 
area of each of said connectors. 
7. A structural joint as claimed In Claim 1, 

30 wherein for each ofaaidcnnectors, said first leg 
extends at right angles from ons side of the second 
leg at ons end of the second leg with one edge of the 
first leg in continuation of the edge of said one end 
of said second leg. 

35 & A structural joint as claimed in Claim 1 or 
Claim 7, wherein the areas of said first and second 
connector lege are substantially the same. 

a A structural joint as claimed In Claim 7 where- 
in said pair of connectors are of such shape that 

40 when one of said connectors Is positioned relative to 
the other of said connectors so that said ons edge of 
said first leg of said one connector is aligned with the 
edge of the other end of the second teg of said other 
connector, said pair of connectors form a rectangle. 

46 10. A structural Joint as claimed In Claim 7, 
wherein the distance from a comer of the first leg 
along said one edge of the first leg and said one end 
of the second leg to the comer thereof differs from 
the distance from said coiner of the second leg to a 

50 second comer of said second leg along a side edge 
of said second leg. 

11. A structural joint as claimed In Claim 1, 
wherein the length of the first legs of said connectors 

- Is substantially the same as the length of the second 
55 legs of said connectors. 

12. A structural joint comprising first and second 
woodm mbers r the second member having one end 
engaging one side of the first member end extend- 
ing generally perpendicularly to the first member, 

60 and a pair of substantially congruent L-shaped 
connectors of commercial sheet steel or the like, 
each of said connectors having a first leg and a 
second leg, said legs having substantially equal 
numbers of teeth struck therefrom with the teeth 

65 extending generally perpendicularly t the connec- 



tor for being driven into respective wood members, 
the legs of each connector being of substantially • 
equal width, said second leg comprising the area of 
the connector which extends the full width of the 

70 connector, said first leg extending at right angles 
from one side of the second leg at one end of the 
second leg, with one edge of the first leg In 
continuation of the edge of said one end of said 
second leg, said pair of connectors being driven into 

75 said wood members on opposite sides thereof at the 
Intersection of the wood members with the second 
leg of each of said connectors extending in opposite 
directions on opposite sides of said first wood 
members and with the first legs of said connectors 

80 fadng one another on opposite sides of said second 
wood member, all of the teeth of the first legs of said 
connectors being embedded In said second wood 
member and all of the teeth of seid second connec- 
tor legs being embedded in said first wood member. 

85 13. A structural joint substantially as hereinbe- 
fore described with reference to the accompanying 
drawings. 
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